It is now accepted that systemic lupus erythematosus (SLE) is an autoimmune disease. The view that autoimmunity plays a role in the pathogenesis of systemic sclerosis (SS) is based upon (i) the demonstration that isologous pro-collagen is antigenic in guinea pigs (Steffen, 1965) , (ii) the similarity between the skin changes of homologous disease in rats and those in SS (Stastny, Stembridge, and Ziff, 1963) , and (iii) the frequent occurrence of antinuclear antibodies in the serum of patients with SS (Beck, Anderson, Gray, and Rowell, 1963; Jordon, Deheer, Schroeter, and Winkelmann, 1971) . More direct evidence for the participation of immune mechanisms in the pathogenesis of SS has been provided by Schafer and Schafer (1968) , who found that 7S y-globulin may occur in the fibrinoid material in the kidney in SS.
The present study was undertaken to determine whether further direct evidence for the role of immunity in SS could be obtained by using antisera against human renal glomeruli as well as against IgG, C3, and fibrin. The findings were compared with the results of similar studies of kidneys from patients with SLE.
Antisera against glomerular capillary basement membranes (GBM) have been used by Nagasawa and Shibata (1970) in immunofluorescence studies of a variety of renal diseases. However, attempts to relate changes found using these GBM antisera to the deposition of immunoglobulins were described only for diabetic glomerulosclerosis.
Material and methods

CLINICAL MATERIAL
Samples of kidney were obtained at autopsy from eight patients with SLE and at autopsy or biopsy from nine patients with SS. The clinical and biochemical details of the SLE group of patients are summarized in Table I and  of the SS group in Table II . Five of the SLE group of patients and six of the patients with SS had presented evidence of renal involvement during life.
PREPARATION AND STAINING OF SECTIONS
Unfixed blocks of kidney were frozen in liquid nitrogen and sectioned in a cryostat. Sections were either (a) washed for 45 to 60 mins in 3 changes of phosphate buffered saline (0'05 mol/1. P04, pH 8-6), fixed in 95 % ethyl alcohol at room temperature and dried at 37°C, or (b) left untreated.
Washed fixed sections were screened for immunoglobulins using polyvalent antihuman immunoglobulin (Ig) antisera labelled with fluorescein isothiocyanate (FITC). Where indicated, adjacent sections were stained for IgG and C3. Staining for fibrin was also carried out in eight cases. Unwashed, unfixed sections were reacted with FITC-labelled antihuman glomerulus antisera.
Standard methods for direct immunofluorescence (Nairn, 1969) were used for the detection of IgG and fibrin and for the staining of sections with FITC-labelled antiglomerulus antisera. The indirect procedure was used for the detection of C3. Methods used in the examination and photography ofsections have been described previously (Scott, 1957; Scott and Rowell, 1965) .
Commercial FITC-labelled antisera to human IgG (Burroughs Wellcome) and to fibrin (Nordic Diagnostics) were used. They were used at dilutions which produced no nonspecific staining of tissues; anti-IgG 1:32, antifibrin 1:6. The lack of cross reactivity of the labelled anti-IgG and antifibrin antisera in staining experiments was checked by blocking experiments using unlabelled anti-IgG and antifibrin antisera. The lack of cross reactivity of these unlabelled antisera was checked by immunoelectrophoresis.
An unlabelled goat antihuman fIlc/fi1A antiserum (Nordic Diagnostics) and an FITC-labelled rabbit antiserum to goat immunoglobulin (RAG/FITC) were used for the detection of C3 by the indirect procedure. The specificity of the anti-fl8c antiserum and its lack of cross reactivity with immunoglobulinswerechecked by immunoelectrophoresis. The RAG/FITC antiserum was absorbed with a crude globulin fraction of human serum and with a homogenate of human renal glomeruli before use in staining experiments.
Methods used in the raising of the antihuman glomerulus antisera, their labelling with FITC, and their absorption with human AB red cells and normal human serum and in the study of their antitissue specificity, have been described previously (Scott and Rowell, 1967) . Appearances seen in fluorescein-antiglomerulus stained sections of kidney from patients with SLE were similar to those seen in SS but differed in a number of ways from those seen in normal kidneys.
In renal glomeruli In the normal renal glomerulus fluorescein-antiglomerulus conjugates produced fine linear staining of capillary loops and the inner aspect of Bowman's membrane (Fig. 1) .
Glomerular changes in both SLE and SS comprised focal or diffuse thickening of capillary basement membranes (Fig. 2) , and the appearance of filmy or fibrillar intercapillary staining (Fig. 3) . In glomeruli undergoing sclerosis there was partial or complete replacement of the tuft by green fibrillar staining or blue collagen-like autofluorescence.
In arteries and arterioles The tunica media of normal renal arteries and arterioles stained by fluorescein-antiglomerulus conjugates showed a fine reticulate pattern and the internal elastic lamina only autofluorescence. Neither staining nor autofluorescence was seen in the intima.
Changes seen in arterioles in both SLE and SS consisted of smudging of medial reticulum (Fig. 3) or the replacement of the normal reticulate pattern of medial staining by homogeneous staining or by blue autofluorescence (Fig. 4) group.bmj.com on October 21, 2017 -Published by http://ard.bmj.com/ Downloaded from was found as a smooth linear deposit on glomerular capillary basement membranes. The presence of smooth linear staining of glomerular capillaries for IgG and C3 in the absence of broadening of glomerular capillary basement membranes was seen in one instance.
Arteriolar changes similar to those found in SLE were seen in FITC-antiglomerulus stained sections from 7 SS kidneys, but in 6 of these kidneys the arterioles showed no staining for IgG (Table III) .
Sections from 4 SS kidneys were stained for fibrin. Fibrin was found in the glomeruli in all of these kidneys and in arterioles in 3 of them. In glomeruli fibrin staining involved segments of capillary loops (Fig. 6) 1953). Thus, the glomerular capillary basement membrane changes we have found using this antiserum could be attributable either to a thickening of the membrane itself or to the appearance of nonbasement membrane antigens in a damaged membrane. Homogeneous thickening of glomerular capillary basement membranes in lupus nephritis has been described by Nagasawa and Shibata (1970) who used fluorescein-labelled antisera against purified basement membrane antigens. This makes it unlikely that the changes occurring in glomerular capillary basement membranes in SLE are to be attributed to the appearance of nonbasement membrane antigens.
We have tried to relate alterations in the distribution of glomerular and arteriolar antigens, revealed by the use of FITC-antihuman glomerulus antisera, to sites of deposition of IgG, C3, and fibrin. In staining experiments with FITC-antiglomerulus antisera, alterations in the pattern of staining in the media of arterioles and broadening of glomerular capillary basement membranes occurred both in SLE and in SS. In SLE these changes appeared to occur in association with the deposition of IgG or of IgG and C3 in the walls of arterioles and on the basement membranes of glomerular capillaries. A similar association between alterations in the distribution of glomerular and arteriolar antigens and the deposition of IgG was not so common in SS.
It is generally agreed that the renal lesions of SLE are attributable to the deposition of immune complexes (Koffler, Schur, and Kunkel, 1967; Schur and Sandson, 1968) and that clinical renal disease is associated with deposits on glomerular capillary basement membranes (Koffler, Agnello, Carr, and Kunkel, 1969 Table III shows that in two patients (Cases 3 and 7) no C3 could be detected in association with glomerular deposits of IgG, and in three cases IgG was found both in glomeruli and arterioles, while C3 was found only in glomeruli (Cases 1 and 6) or only in arterioles (Case 4). Even the finding that in the 1 kidney C3 could be detected in association with IgG in glomeruli but not in arterioles, or in arterioles but not in glomeruli, does not necessarily point to differences in the constitution of the complexes concerned. The discrepancy between staining for IgG and C3 may merely reflect differences in the total amount of IgG (and, therefore, of C3) present at the different sites. In favour of this is the fact that in our hands the antifilC//ilA antiserum used for the detection of C3 by the indirect method could not be used at dilutions greater than 1:12, whereas the FITC-anti-IgG antiserum could be used at 1: 128.
Glomerular deposits of IgG usually presented the granular appearance typical of immune complex deposition (Unanue, Dixon, and Feldman, 1968) . In some instances, however, a mixed linear and granular pattern was seen. A linear distribution of immunoglobulins on glomerular capillary basement membranes in SLE has previously been described by Koffier and others (1969) , who suggested that this finding pointed to the development of anti-glomerular basement membrane antibodies during the course of the disease. Pertinent here is the report by Landry and Sams (1973) that antiepidermal basement membrane antibodies can be detected in eluates from the skin lesions of SLE.
In SS, alterations in the distribution of glomerular and arteriolar antigens could be related to the deposition of IgG in glomeruli and arterioles in only 1 of the 9 kidneys examined. One other kidney showed staining for IgG and C3 in glomeruli and arterioles but no abnormality was seen in FITC-antiglomerulus stained sections. This patient had had hypergammaglobulinaemia for some years and it is possible that the IgG staining seen in glomeruli and arterioles reflected this. The lack of relation between alterations in the distribution of glomerular and arteriolar antigens and the deposition of IgG in SS contrasts with the situation in SLE and suggests that the evolution of renal disease in the two conditions involves different mechanisms. A further feature in favour of this was the failure to show fibrin in the kidneys in SLE when it was present in association with other evidence of renal damage in all the SS kidneys examined.
Summary
Kidneys from nine patients with systemic sclerosis (SS) and eight with systemic lupus erythematosus (SLE) were reacted in immunofluorescence studies with antisera to human renal glomeruli, IgG and C3. Sections of 4 kidneys from each group were reacted with antifibrin antisera. Thickening of glomerular capillary basement membranes and alterations in reticular tissue in the media of arterioles were shown by antiglomerulus antisera in comparable frequency in both groups of diseases. In SLE they occurred in association with deposits of IgG or of IgG and C3 in glomerular capillary basement membranes and in the walls of arterioles. This association was less marked in SS. A relationship between glomerular and arteriolar deposits of fibrin and thickening of glomerular capillary basement membranes or changes in the media of arterioles was demonstrable in all SS kidneys reacted with antifibrin antisera. No fibrin was detected in the SLE material. These observations suggest that classical immune mechanisms are not involved in the evolution of renal lesions in SS. 
